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Abstract— The research objective was to develop a learning 
media support system using chatbot technology that was 
integrated with the LINE messaging mobile application and 
content management system (CMS) with homeschooling 
students and teachers as target users. The renewal of this 
research is to add access to subject matter features and 
discussion forum features. These features do not yet exist in the 
chatbot application system in other studies. Authentication on 
the chatbot is needed to find out who the user is accessing the 
chatbot for the material, discussion forum, and work on the 
problem training and National Examination exercises. E-
learning innovation from chatbots is integrated with the LINE 
and CMS messaging mobile application that contains subject 
matter, exam practice, discussion forums, and evaluation of 
student evaluations. This system supports students who have 
limited time to attend traditional face-to-face classes and have 
limited access to laptops. The results of this study prove that 
Chatbot on smartphones can maximize student learning 
functions, increase student interest and achievement (value). 
Keywords— Chatbot, Content Management System, LINE 
I. INTRODUCTION  
 
In the era of technology, as it is today, human beings cannot 
be separated and are very dependent on the existence of the 
internet. The survey conducted by the Indonesian Internet Service 
Providers Association in 2017 stated that the growth of internet 
users in Indonesia from year to year continued to increase to 
reach 143.26 million in 2017 as shown in the figure 1. 
According to the APJII (2017) survey, of Indonesia's total 
population of 262 million in 2017 143.26 million or more 
than 54 percent of Indonesia's population have used the 
internet, increasing by more than 10 million compared to 
2016. 
In the world of education, besides the teacher providing 
learning material to students, and students responding, the 
teacher also needs to provide an evaluation of students' 
understanding of the learning material that they have given. 
In PKBM Berdaya Indonesia, although not optimal learning 
material is available in e-learning, interaction between 
students and teachers is also available in e-learning, but 
features to evaluate students' understanding of learning 
material are still not available. Even though this is one of the 
important components in student assessment. One of the 
benchmarks for graduating PKBM students is graduating in 
the National Examination of Chasing Package A, B, or C. In 
PKBM Berdaya Indonesia students can do National 
Examination exercises outside PKBM teaching hours but to 
do evaluations and discussions can only be done when 
learning face to face directly on Saturday, even though the 
time is very limited and must be managed also with the time 
to deliver learning material by the teacher to students. Not to 
mention every student has a different understanding from 
one another and of course the teacher needs to discuss each 
material one by one when discussing the National 
Examination Training Package A, B or C. Learning face-to-
face Saturday must be divided between the delivery of 
learning material, discussion of training in the Pursuit of 
Package A, B, or C, and evaluation of student learning 
outcomes. Not yet maximal use of e-learning online has an 
impact on not being able to face to face learning. This is a 
challenge that must be faced by PKBM Indonesia Power to 
be able to create an interesting learning media breakthrough 
to improve student achievement and interest in learning 
independently in the face of the National Examination using 
learning media that can evaluate student learning outcomes. 
From the cases found in PKBM Berdaya Indonesia 
shows that even though e-learning has advantages, e-learning 
also has limitations, namely the lack of live interaction 
compared to face-to-face learning directly between teachers 
and students (traditional face-to-face class). The study of e-
learning shows that there are three key factors that influence 
the effectiveness of e-learning, namely the context or 
conditions in which e-learning is used, the application of e-
learning itself, and the individuals who use it [1]. In PKBM 
Berdaya Indonesia, e-learning is used in a context or 
condition where users have limited time in the learning 
process, artifacts / solutions / applications from e-learning 
are built on Moodle's Content Management System which is 
still rigid and difficult to customize according to the needs of 
the teacher and Indonesian PKBM students, and individuals 
who use the application are teachers and students Pursuing 
PKBM Berdaya Indonesia Package C. 
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According to Sofie Roos [2] Chatbot that function 
educationally, Chatbot can be used as a tutor, student 
evaluator, communicating with a teacher (virtually). Chatbot 
capabilities can be expanded by including them in other 
systems such as e-learning systems and library systems. The 
Chatbot built aims to provide self-learning services as if 
communicating with the teacher. This study uses a 
qualitative approach and by conducting a literature review, 
so that the authors acknowledge that there may be bias in the 
results of the analysis. 
According to Juanan Prereira [3] that using Chatbots in 
the form of multiple choice question quizzes that can be 
accessed by students. However, this study has limitations, 
namely (1) Password is not used, so it can be questioned who 
is working on the quiz, (2) Test statistics show no positive 
correlation between student achievements on the final exam 
with the frequency of students working on quiz questions on 
bots. This implies that quiz questions are not enough, and 
students also need to read subject matter books (this facility 
is not available in the research Chatbot system). 
Mirjana Ivanovic, et.all [4] built the Modernize the 
education process. This research applies technology with 
social media support to produce more interesting, interactive, 
and modern learning, using game-based learning and various 
learning tools that are enhanced by technology in various 
courses at several Serbian institutions. The system is 
developed in-house. The experience of using various tools 
and mechanisms of learning that are enhanced by technology 
shows that the process of education must be modernized and 
enhanced by technological advancements. But the problem is 
because the diversity of TEL (Technology Enhanced 
Learning) tools that are application programs as learning 
support tools turns out to require special training so that there 
are less motivated academic staff because of the heavy 
workload they face. 
The majority of Indonesian students in PKBM use 
smartphones to access e-learning. And based on survey 
services, the most accessed is chat-based services, which is 
more than 89% of internet users use the internet to chat or 
instant messaging services. One technology that can support 
the use of automated instant messaging applications is 
Chatbots, where people seem to have conversations with 
other humans, when in fact they are having conversations 
with machines or robots. This potential can be utilized by 
PKBM Berdaya Indonesia to overcome the problems it faces 
related to the application of e-learning because it can 
increase interaction and involvement with its users. The aim 
is to support the process of more independent teaching and 
learning activities where students no longer depend on the 
existence of teachers to deliver learning material to online 
learning.  
This research produced the following points, including: 
(1) developing an innovation media learning support system, 
(2) improving student achievement and learning interest to 
learn independently through chatbot integrated with LINE 
chat media, (3) becoming a medium for teacher to distribute 
learning materials, forum discussions, distribute questions 
and answer keys and find out the results of evaluation of the 
National Examination exercises through CMS. 
II. LITERATURE REVIEW 
A. E-Learning 
According to Randy Garrison [5], e-Learning is defined as 
asynchronous and synchronous communication that is 
electronically mediated for the purpose of building and 
confirming knowledge. The cornerstone of e-learning technology 
is the internet and related communication technologies. The two 
main applications that make up e-learning are online learning and 
blended learning. 
E-learning is learning by utilizing digital resources to obtain / 
provide access to educational curricula outside the classroom or 
to support student learning [6]. 
B. Social Media 
According to Dave Chaffey [7], social media is a category of 
media that focuses on peer-to-peer participation and 
communication between individuals, with sites that provide the 
ability to develop user-generated content known as User 
Generated Content (UGC) and to exchange messages and 
comments among different users. 
According to Siddiqui [8], today social media has become an 
important part of one's life from shopping, education and 
business tools. Social media plays an important role in it that 
changes people's lifestyles. 
Human civilization is undergoing an information revolution 
that is bigger than the Industrial Revolution. This revolution not 
only changes how we work and communicate, but also how to 
relate to one another in the presence of social media on the 
internet. Social media on the internet is a media site used to 
socialize online and this allows humans to interact without being 
limited by space and time. Leading social media sites and large 
members include Facebook, Twitter, LinkedIn, Instagram and 
Snapchat. While the platform used on mobile devices is for 
example WhatsApp and LINE. 
C. Chatbot 
According to Rashid Khan [9], Chatbot or chatterbot is a 
computer program that has the ability to process input from users 
and generate responses that are then sent back to the user. 
Chatbot has the ability to handle conversations between machines 
and humans using language understood by humans. Chatbot is a 
service that is supported by rule-driven machines or artificial 
intelligence-based machines, where users can interact through 
text-based interfaces or conversations. After the Chatbot 
understands what the user means, he retrieves the information 
needed by running the API or doing a search into the database. 
According to Sofie Ross [2], Chatbot is a computer program 
that tends to be done through the internet and designed to 
simulate conversations with its users. Chatbot also makes it 
possible to facilitate conversations like getting messages, 
replying, receiving messages, etc. [10]. Deryugina [11] states that 
Chatbot can determine the need for intelligent replies and not just 
random ones. The use of the name Chatbot as a Conversational 
and Pedagogical System for Agents (or Intelligent Pedagogical 
Agents, IPA), is exclusively used in educational settings or 
educational papers. [11][12][13]. 
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D. Previous Research 
According to the journal written by Prereira [13] explains that 
the number of users of mobile-based applications has at least one 
chat application installed. Data from the journal shows that the 
number of chat applications has exceeded social media 
applications. In this case, Chatbots take advantage of the benefits 
of this chat application ecosystem. By applying the Chatbot to the 
messaging application, users no longer need to install new 
applications. In the world of e-learning, learning by students can 
be facilitated by using this Chatbot. The journal focuses on using 
Chatbots in the form of multiple choice question quizzes. The 
evaluation results from the journal stated that the idea to practice 
quizzes using Chatbots was a good idea (89%), and that using 
Chatbots could help students engage more in subject subjects 
(72%) and students would recommend using Chatbots in subjects 
others (94%). 
The journal written by Ivanovic [14], has discussed various 
approaches, experience and perspective in the use of technology 
in educational institutions, especially in Serbia. The journal 
concluded that the educational process must be modernized and 
improved in line with technological advances. One of its 
applications is through an Intelligent Tutoring System (ITS) 
which in the journal was later developed independently (in-
house) named PROTUS. ITS is a computer program that 
manages various types of knowledge that aim to provide 
customized instructions and feedback to students. The general 
purpose of such a system allows learning in a more useful and 
effective way by using various technologies, ranging from 
domain knowledge to teaching knowledge (pedagogical 
knowledge). Building ITS requires resources and knowledge 
from various fields of research such as cognitive science 
(cognitive sciences), artificial intelligence (Artificial 
Intelligences), education, interaction between humans and 
computers and so on. PROTUS is an ITS developed from 
University of Novi Sad, Serbia. PROTUS has been shown to 
improve learning efficiency. Furthermore, Ivanovic in his writing 
sparked the idea of how to improve the PROTUS system to be 
more functional and useful for students. 
Chatbot has a variety of types depending on the purpose and 
type of service provided for example the response from the 
trigger button that can bring up information to machine learning 
programs that can make the computer provide an unlimited 
response based on the data it has before. Chatbot as an 
independent computer program can be integrated into one of 
several messaging platforms that have been opened for 
developers through APIs such as LINE, Facebook Messenger, 
Slack, Skype, and other messaging platforms. 
Chatbot that will be the object of this research is rule-driven 
Chatbot which has a function as a link between Content 
Management System and student LINE applications. Bots on the 
system created have not been supported by artificial intelligence, 
but only contain triggers in the form of keywords that have been 
prepared. These keywords can be in the form of buttons and 
interactive images to reduce input, process, and output errors. 
This Chatbot has no purpose to create a virtual teacher who can 
answer each student's questions, but as an assistant who helps 
students to learn and practice National Exams by providing 
material and questions available in the system. 
This study adopted a research journal from Juanan 
Prereira entitled Leveraging chatbots to improve self-guided 
learning through conversational quizzes because the concept 
was to work on multiple choice quizzes using chatbots in 
accordance with proposed solutions to be built. While the 
research update from the selected journal will be added to 
the access feature of the subject matter and discussion forum 
features. These features do not exist in the @DAWEBOT 
chatbot application system in Telegram in the journal. And 
to support the implementation of these features, 
authentication on the chatbot is needed to find out who the 
user is accessing the chatbot both in terms of accessing 
material, discussion forums, and working on the exercises 
and National Examination exercises in multiple choice 
forms. Every user who will access the chatbot must first 
login and this is only one time, then the user can access all 
the features of the chatbot. Such implementations have not 
yet been applied to chatbots that have been applied to the 
research journals adopted above. Besides that the update in 
this study is the use of Redis as cache memory to support 
databases related to data storage. To avoid database access 
that is too high, the system that will be proposed will use 
redis, which is a kind of database stored on server memory 
so that the use of chatbots will be faster in terms of 
efficiency and even scalability. When users access certain 
features such as checking login sessions and random practice 
questions or the National Examination practice the system 
will not access the database many times but instead accesses 
redis. Only one database access is needed, then the query 
results from the database will be stored in Redis so that 
whenever there is a need for data the system will access 
Redis, which has stored the query results from the database. 
III. METHOD 
In building this system, the author uses the waterfall method. 
Chatbot is used as one of the approaches to basic conversation-
based learning media. And, using FUPRS for system 
requirements. 
In general, system requirements can be classified into two, 
namely functional requirements and nonfunctional needs. 
Functional requirements are activities that must be carried out and 
can be fulfilled by the proposed system. Whereas nonfunctional 
needs are characteristics of the proposed system in addition to 
activities that must be carried out or supported by the proposed 
system. One way to identify the two needs of this proposed 
system is to use a framework called FURPS or FURPS +. 
FURPS stands for Functionality, Usability, Reliability, 
Performance, and Security. Whereas FURPS + is a development 
from FURPS by adding that some additional needs include 
Design Constraints, Implementation, Interface, Physical, and 
Supportability. 
This study produced 2 things, namely (1) Innovation support 
systems for learning media in the form of Chatbots that students 
can use for independent learning where students can access 
learning material, forum discussions, and work on questions and 
get National Examination training discussions to face National 
Exams on Chatbots. integrated with LINE chat media, (2) In 
supporting Chatbot learning media, a system in the form of a 
Content Management System (CMS) can be used by the teacher 
as a medium to distribute learning material, forum discussions, 
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distribute questions, answer keys, and discuss and to find out the 
results of the National Examination exercise evaluation 
integrated with the Chatbot used by students. 
IV. RESULT 
The following are the requirements of the proposed system 
in the Package C Chase as shown in the table 1. 
 
Table 1. Proposed System Needs for Pursuing Indonesian 
PKBM Package C 
FURPS + 
category 
Proposed System Needs for Pursuing Indonesian 
PKBM Package C 
Functionali
ty 
1. The proposal system must be a learning 
medium for students to support the independent 
learning process where students can access 
learning materials, practice questions, discuss 
and work on and get corrections and discussion 
on National Examination exercises through 
Chatbots on the LINE application 
2. The proposal system must be a medium for 
teachers to distribute learning materials, 
discussions, and exercises, discussions, and get 
the results of National Examination evaluations 
carried out by students through CMS 
3. The proposed system must be a medium for the 
admin to manage users and all features of the 
CMS 
Usability 1. Chatbot used by students must be easily 
accessible and adjust the interface on 
smartphone-based devices 
2. The CMS used by teachers and admins must be 
easily accessible and adjust the interface on 
website-based devices either through 
smartphones, desktop computers or laptops 
Reliability The system does not fail which means or often 
goes down and can be accessed whenever 
students or teachers want to use it 
Performanc
e 
1. The system has a performance and response that 
is not too slow when accessed via a smartphone 
or through a website 
2. The response given by the system in accordance 
with the demand for data needed by students, 
teachers or admin 
Security 1. The system has a good level of security in terms 
of data communication between LINE, CMS 
and database Chatbots 
2. The system has access control where the 
response given by the system must be in 
accordance with authentication and 






Chatbots can only be accessed on smartphone 
devices that have been installed with the LINE 
application and cannot apply the display beyond 
the provisions made by LINE. 
 Impleme
ntation 
System development is done with the support of 
the PHP programming language for CMS and 
the Python programming language for LINE 
Chatbots 
 Interface Because the system built consists of 2 different 
systems, namely CMS and Chatbot, so to 
communicate with each other and integrate both 
of them are used Application Programming 
Interface (API) with a standard format for 
JavaScript Object Notation (JSON) data 
exchange. 
 Physical The system is built on a cloud base so it does not 
require physical requirements 
 Supporta
bility 
1. There is no need to install on a user's device, 
only the browser is needed to access the website 
either through a smartphone, computer or 
laptop-based device to be able to access the 
CMS and any updates to the CMS will directly 
affect all users 
2. LINE application is installed on the smartphone 
device for students to be able to access the 
Chatbot and any updates to the LINE Chatbot 
will directly affect all users without the need to 
update the LINE application. 
The proposed chatbot uses the Python programming 
language. Chatbot uses redis to handle data storage so that the 
system does not access the database too often, it requires import 
redis to be able to use redis in Python as seen in line 9 as shown 
in figure. 1 
 
Figure 1. requires import redis to be able to use redis in Python 
Whereas for the application of Redis one of them is to find 
out the status of the user whether it is logged in or not and is now 
in the state where. Line 80 shows that the results from redis are 
stored in a variable based on LINE_USER_ID and then to 
change the current state of the user can be seen in line 80 as 
hown in figure 2. 
 
Figure.2 Change the current state of the user 
On the LINE chatbot, the navigation that appears on each 
user can be customized from the server. In LINE navigation this 
is called the rich menu term. And to save the rich menu what 
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appears on the user is also used redis as in line 221. The storage 
at Redis has the goal so that when users are opening material 
features can have a different rich menu such as when opening 
discussion forums, practice questions, or practice National 
Exams. Storage in the redis cache will result in faster chatbot 
access. 
 
Figure 3. Faster chatbot access 
The system consists of 2 separate platforms but is still 
integrated with each other, namely Chatbots that are integrated 
with LINE applications that can be accessed via smartphones and 
website-based Content Management Systems (CMS) that can be 
accessed through a browser. Chatbot is used by students for 
independent learning where students can access learning 
materials, forum discussions, work on the questions and even get 
a National Examination training discussion through Chatbots that 
are integrated with the LINE application. While the CMS is used 
by the admin or teacher to distribute learning material, forum 
discussions, distribute questions, answer keys, and discussions 
and to find out the results of the National Examination exercise 
evaluation that is integrated with the Chatbot used by students. 
All things that can support the availability of content on Chatbots 
are managed by the admin or teacher through the CMS. In this 
system students can learn directly through Chatbots without the 
need to download it first. First of all to be able to do independent 
learning using the LINE Chatbot, on the smartphone students 
must install the LINE application and students must have a LINE 
account. After entering the LINE account, students must add a 
friend named Rogu, name of the Chatbot from PKBM Berdaya 
Indonesia. After adding Rogu, students must log in first on the 
Rogu Chatbot as well as when students log in to the system 
running the PKBM Berdaya Indonesia website. Only one login 
to the LINE Chatbot is required for students to access all features 
of the Rogu Chatbot like figure 3. In the Rogu Chatbot there are 
navigation buttons at the bottom of LINE to help students operate 
each menu. On the home screen there are two navigation options 
menu, namely material to be able to enter the discussion of 
learning material, and UN training to be able to do the exercises 
about the National Exam. 
  
Figure 3. Filling in login, Selection of Subjects and Material 
Topics 
If students choose material, the system will bring up a list of 
lessons such as Indonesian, Mathematics, English, Citizenship 
Education and Social Sciences (Geography, Sociology, and 
Economics), each of which contains the topic of discussion based 
on the subjects students have chosen. If students choose 
Geography subjects, Rogu will provide related topics such as the 
nature of geography, the formation of the solar system, 
geographic phenomena and other topics related to geography. On 
each of these topics students have three choices, namely 
Learning, Practice Questions, and Discussion. Learning is 
intended so students can read theories based on the chosen topic 
as show as figure 4. 
 
   
Figure 4. Chatbot Rogu Showing Material 
The discussion is not directly displayed as a whole but is 
displayed based on the subtopic of the material so that it helps 
students learn it gradually. Question exercises are intended for 
students to do multiple choice exercises that are related to the 
topic of discussion. And the discussion is intended so students 
can open a forum to do question and answer with the teacher or 
with other students. Each student completes Learning, Practice 
Questions, or Discussion students will be brought back to the 
subject topics so students can continue to study other topics on 




Figure 5. Chatbot Rogu Showing Discussion 
In addition to the material on the home there are other 
choices, namely the National Examination Exercise. After 
students choose the National Examination Practice, Rogu will 
display a list of subjects that will be tested on the National 
Package C Chase Examination such as Indonesian, Mathematics, 
and other subjects as shown as figure 6.  
After choosing one of the subjects, Rogu will answer it by 
giving a choice of a collection of questions such as Package 1, 
Package 2, Package 3, and so on. After that students can choose 
one package and start working on the problem until it's finished. 
Chatbot Rogu will provide ratings and answers as soon as 
students have finished working on all the questions in the 
package. Assessment will be stored and can be accessed by the 
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teacher through the CMS to assist the teacher in evaluating the 
results of the student's National Examination Training. If students 
want to know the discussion of each question that is worked on, 
then the Rogu Chatbot will link it with discussion and theory in 
the Learning menu. 
  
   
Figure 6. Chatbot Rogu Showing National Exams Training 
To support the availability of all content on the Rogu 
Chatbot, the system is integrated with a CMS that can be 
accessed by the teacher or admin. In the CMS the teacher or 
admin can manage the material, discussion forum, practice 
exercises complete with discussion for each question connected 
with the material, and can find out the results of the National 
Examination Exercises that have been done by students in the 
Rogu Chatbot. It is expected that through this feature the teacher 
can focus more on teaching when face to face with students 
based on topics that students lack understanding so that they can 
help students to be better prepared to face the National 
Examination that show in full in the form of system architecture 
in the figure. 7 
 
 
Figure 7 . System Architecture 
 
This system has a cloud-based architecture which is a system 
infrastructure that is connected to the internet, in the form of a 
virtual that does not look at needs such as hardware, and has the 
availability and security that has been maintained by service 
providers. The system has 3 core components, namely CMS as 
an input in the form of a site devoted to admin and teacher, 
database as data storage, and Chatbot as a process and sending 
output using the API to the LINE application on each student 
smartphone. 
V. CONCLUSION 
Based on the results of the analysis of the evaluation of the 
development that has been made, there are several things that can 
be concluded. 
1. Teaching and learning innovations in the form of 
Chatbots and CMS strongly support students and 
teachers. 
2. Chatbot on the LINE chat application makes it easier for 
students to read material and do problem exercises. 
3. CMS makes it easy for teachers in automatic problem 
correction and collecting student grade data and 
evaluating student learning outcomes. 
4. By conducting independent learning and repetitive 
practice of questions using Chatbots, students can make 
improvements to the value in the next National 
Examination exercise which can have an impact on 
improving achievement in learning 
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